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Abstract: 
 
Study Objectives: To examine how physical working conditions, psychosocial working conditions 
and work-family conflicts are associated with sleep complaints among employees, and whether 
health behaviors explain these associations. 
Design: Cross-sectional questionnaire surveys in 2001 and 2002 
Setting: Helsinki, Finland 
Participants: Employees of the City of Helsinki, aged 40-60 years (n=5819, response rate 66%), the 
Helsinki Health Study.  
Interventions: N/A 
Measurements and Results: Participants were classified as having sleep complaints if they reported 
suffering from sleep complaints at least once a week on average (19% of men and 23% of women). 
Independent variables included environmental work exposures, physical work load, computer work, 
Karasek’s job strain, and work-family conflicts. Age, marital status, occupational class, work 
arrangements, health behaviors, and obesity were adjusted for. Most working conditions were 
strongly associated with sleep complaints after adjustment for age only. After adjustment for work-
family conflicts, the associations somewhat attenuated. Work-family conflicts more strongly 
affected women’s than men’s sleep, whereas environmental work exposures were more important 
for men than women. Unhealthy behaviors and obesity did not ?mediate these associations. 
Conclusions: Physical working conditions, psychsocial job strain and work-family conflicts 
increase sleep complaints. Efforts to help employees cope with psychosocial stress and better 
balance between paid work and family life might contribute to better sleep. Sleep complaints need 
to be taken into account in worksite health promotion and occupational health care in order to 
reduce the burden of poor sleep among middle-aged employees. 
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Introduction 
 
     About a third of time is spent asleep and employed people spend an equally long or longer time 
in their job. Consequently, both these areas are important for health and well-being, and both areas 
are likely to influence each other. Sleep complaints tend to be more prevalent among women, older 
people, the widowed and divorced, and among those in lower socio-economic positions (1-4). 
Comprehensive evidence on the simultaneous associations of various working conditions with sleep 
is, however, sparse (5). Moreover, the contribution of socio-demographic and socio-economic 
factors, as well as health behaviors, to these associations is poorly understood.  
     Sleep complaints are an increasingly important problem both in the general and the working 
population (6).  Ohayon suggests that sleep complaints are more prevalent in Finland than in some 
other European countries (7). Trends in sleep duration and sleep complaints in Finland over the last 
three decades follow a minor decline in self-reported sleep duration but an increase in sleep 
complaints (8). The increase was greatest among employed middle-aged people, which suggests the 
need for research on the determinants of poor sleep among midlife employees. Such research is also 
important in terms of the economic burden of sleep problems at the workplace (6). To help 
employees maintain their work ability and functioning, it is vital to increase our understanding 
about the work-related and other determinants of sleep complaints. 
     Earlier studies examining sleep complaints, sleep debt or sleep duration, and work factors have 
typically focused on shift work and long working hours, both of which have been found to be 
related to poorer or shorter sleep (4, 9-12). Sleep complaints are also common among daytime 
employees (6). Overall, the prevalence of sleep complaints in the working population has varied 
around 16-30% (4, 6, 13), whereas the prevalence of more severe chronic insomnia is about 10% 
among adults (3). 
     Time exposed to physical working conditions such as uncomfortable working postures, heavy 
lifting, noise, cold, and microbial exposures also influence sleep (6). A French study reported 
associations between characteristics of the physical work environment and the incidence of sleep 
complaints (4). In particular, exposure to vibration was reported to exacerbate sleep complaints.  
     Several work-related psychosocial factors have been found to be associated with sleep 
complaints (4, 5, 14-19) . High job demands and low job control tend to cause poorer sleep due to 
increased arousal (3, 14). 
    Recent attention has been paid to the effects of conflicts between work and family and their 
interference with sleep. Both work to family and family to work conflicts have adverse effects on 
sleep quality (2, 20).  However, there have not been adequate studies of the independent effects of 
work-family conflicts on both women’s and men’s sleep complaints taking into account various 
working conditions and a range of confounding factors. We assess to what extent work-family 
conflicts are associated with sleep over and above the effects of working conditions.     Previous 
studies have mostly focused on one or only a few working conditions without taking into account 
simultaneous associations of key physical and psychosocial working conditions with sleep 
complaints. Conflicts between work and family should be examined in order to assess the 
independence of all these associations. 
     Examining the associations between working conditions and sleep is also important, since sleep 
complaints may provide pathways from socio-economic position and working conditions to ill-
health (1, 21, 22). Health behaviors provide additional mechanisms (23, 24) as they are associated 
with sleep (25, 26). Thus, unhealthy behaviors may confound the examined associations and need to 
be adjusted for in order to understand the associations between work-related factors and sleep. 
 
     This paper aims to provide novel evidence about how sleep complaints relate to physical 
working conditions, the psychosocial work environment, and conflicts between paid work and 
family among middle-aged employees. A further aim is to examine whether health behaviors and 
obesity contribute to these associations.   
 
Methods 
 
Data 
 
      The data were derived from the Helsinki Health Study baseline  questionnaire surveys 
conducted in 2001-2002 among employees of the City of Helsinki, aged 40, 45, 50, 55, and 60 
years (27). Altogether 5819 participated in the surveys with a response rate of 66%. Non-response 
analyses suggest that the data are broadly representative of the target population (28). Concerning 
variables analyzed, complete data on 3920 women and 989 men were available (Table 1). The 
Helsinki Health Study protocol was approved by the Ethics Committee of the Department of Public 
Health, and by the Ethics Committee of the health authorities of the City of Helsinki. 
 
Sleep complaints 
 
     The 4-item Jenkins Sleep questionnaire (29) was used to examine sleep complaints during the 
previous four weeks. The four items were ‘having trouble falling asleep,’ ‘waking up several times 
per night,’ ‘having trouble staying asleep,’ and ‘waking up after the usual amount of sleep feeling 
tired and worn out.’ Six response alternatives ranged from ‘never’ to ‘every night’. First, the mean 
score of sleep complaints was calculated across the four items. The participants were classified as 
having sleep complaints if their mean score was three or more, indicating sleep complaints at least 
once a week on average for the four items. Similar procedures have also been followed in other 
studies (30, 31). 
 
Work arrangements 
 
     Work arrangements included number of working hours and shift work. Working hours were 
measured by a five-point scale ranging from one hour to over 50 hours a week. The cut-off point for 
long working hours was more than 40 hours a week. Those working 40 hours or less formed the 
reference category. Current working schedule was categorized as regular day-time work, shift work 
with no night shifts, shift work with nightshifts including regular night work, and other work time 
arrangements. 
 
Working conditions 
 
     Physical working conditions were based on a factor analysis of an 18-item inventory of 
environmental and physical exposures at work (32). A three-factor solution was reached. The first 
factor comprised ‘work environmental exposures’, such as to hazardous chemicals, climate, and 
noise. The second factor comprised ‘physical work load’, such as uncomfortable postures, repetitive 
trunk rotation, repetitive movements, standing, lifting, and carrying. The third factor comprised 
‘working with computer and mouse’, and sitting. Loadings for all three factors were divided into 
quartiles and included as class variables in all analyses. Other details are reported elsewhere (33). 
    Karasek’s job strain model was included as an indicator of psychosocially strenuous work 
environment (34, 35). According to this model, ‘low job strain’ is the combination of low job 
demands and high job control, whereas ‘high job strain’ is the combination of high job demands and 
low job control to surmount the perceived demands. ‘Active work’ is the combination of high job 
demands and high job control, whereas ‘passive work’ is the combination of low job demands and 
low control. ‘High job strain’ is expected to have the most detrimental health effects, including 
poorer sleep (16, 17, 23, 36, 37)   Nine items on job demands and nine items on job control were 
included (38). The responses to all items were summed up and the median in the distribution of the 
summed score was used as a cut-off point for high job demands and high job control to produce the 
four categories of the job strain model. A full list of the items and further details are reported 
elsewhere (39). 
 
Work-family conflicts 
 
     An eight item measure of conflicts between work and family, i.e., whether job responsibilities 
interfere with family life or whether family life interferes with job responsibilities, was adopted 
from the US National Study of Midlife Development (40). The individual items are reported 
elsewhere (41, 42) The item on sleep problems related to family worries was initially omitted in this 
study, but this exclusion did not affect any of the examined associations between working 
conditions, work-family conflicts, and sleep complaints, except the magnitude of estimates for 
work-family conflicts was slightly stronger (data not shown). Since the differences were practically 
negligible, we retained the item, i.e., used the full original inventory. Work to family and family to 
work conflicts were combined in our study following previous procedures and suggestions (40, 43). 
Additional control analyses using these two separate directions of conflicts produced similar results 
(data not shown). 
     Four response alternatives for the 8 items were ‘not at all’, ‘to some extent’, ‘a great deal’, and ‘I 
don’t have a family’. Those who reported that they did not have a family formed a separate category 
in all the analyses. For those with family members, responses to the items were summed with scores 
ranging from 8-24. Three groups were formed to compare those with strong work-family conflicts 
(13-24) and those with weak conflicts (9-12) to those with no conflicts (score 8). 
 
Health behaviors and obesity 
 
     Detailed descriptions of health behaviors have been reported previously (44). Smoking was 
dichotomized to current smokers and non-smokers. Heavy drinking was measured by consuming 
more than 280 grams of pure alcohol per week for men and 140 grams per week for women (45). 
The alcoholic content of beer, wine, and spirits was multiplied by the number of units consumed 
during an average week. Leisure-time physical activity was measured by reported amount and 
intensity of activities. Metabolic equivalent task (MET) values (46) were calculated, and those in 
the lowest quintile of the distribution of the MET scores were classified as physically inactive. 
Healthy food habits were measured based on Finnish national recommendations (47) of daily 
consumption of fruit or berries, fresh vegetables, and dark bread, fish at least twice a week, and soft 
vegetable margarine on bread and vegetable oil in cooking. Those reporting two or fewer such 
healthy food habits were classified as having ‘unhealthy food habits’. Body mass index 
(BMI=weight/height*height) was based on self-reported height and weight. Obesity was measured 
by BMI of at least 30. Obesity needs to be taken into account since it is has been independently 
related to sleep complaints in addition to physical activity (25). 
 
Covariates 
 
     Age was a covariate in all analyses. Marital status was classified into three groups: married or 
cohabiting, single, and divorced or widowed. Socioeconomic position was measured by 
occupational class, categorized into professionals and managers, semi-professionals, routine non-
manual employees, and manual workers. All of these factors were included in the analyses because 
of their associations with both sleep, working conditions, and health behaviors (1, 2, 4, 6, 22).  
 
Statistical methods 
 
     Distributions of study variables and the prevalence (%) of sleep complaints by these variables 
are shown in Table 1. Logistic regression analysis was used to examine the associations between 
sleep complaints and working conditions, and work-family conflicts (Tables 2-4). Bivariate models 
adjusted for age were fitted first (Table 2) to show the individual effects of each exposure variable 
before further adjustments.  
     A series of nested models are presented for women (Table 3) and for men (Table 4). Physical 
working conditions, psychosocial working conditions, and work-family conflicts were adjusted for 
in separate blocks for women and men, while also adjusting for the background variables (age, 
occupational class, marital status, and work arrangements). All of these background variables are 
included in the models due to their role as potential confounders of the examined associations.  
First, the three physical working conditions (environmental work exposures, physical work load, 
computer work) are mutually adjusted for (Model 1). In Model 2, the focus is on psychosocial job 
strain, whereas in Model 3, work-family conflicts are examined. Work-family conflicts were 
examined in order to take into account potential sources of psychosocial influences outside the 
work-place. In Model 4, all of the above working conditions and work-family conflicts are 
simultaneously adjusted for to examine whether the associations in each area remain after mutual 
adjustment.  Finally, in Model 5, health behaviors and obesity are adjusted for to examine whether 
the associations between sleep complaints, working conditions, and work-family conflicts are 
independent of these behavioral risk factors.  
     In order to further assess the effects of the adjustments, pseudo-R2-values were calculated (48). 
The differences in the likelihood-based R2 values between nested models indicate how the fit of the 
models improve after adjustments. In Tables 3-4, ‘Max-rescaled R-squares’ represent corrected 
scales with a maximum value of 1.00 (100%). Correlations between working conditions and work-
family conflicts were mostly weak (under 0.10) and no indication of multicollinearity was found 
based on very low variance inflation factor values (1.03-1.16). Thus, mutual adjustments are 
unlikely to bias the estimates towards the null. The Hosmer-Lemeshow goodness-of-fit test 
concerning the null hypothesis that there is no difference between the observed and predicted values 
of the outcome was also computed for the models. The null hypothesis was not rejected, i.e., the 
models adequately fitted the data. Additionally, interactions between gender and the exposure 
variables were tested within the pooled data. All the analyses were conducted using the SAS 
statistical program, version 8.2.   
      
Results 
 
     Prevalence of sleep complaints was 23% among women and 19% among men aged 40-60 (Table 
1).  The complaints were more prevalent in older age groups among women, but not among men. 
Sleep complaints were more prevalent among men living alone than married men, but there was no 
effect of marital status among women. Sleep complaints did not differ by occupational class and 
working schedule. Among women, sleep complaints were more prevalent among those working 
overtime, with more environmental exposures, more computer work, and psychosocial strain, as 
well as among those with work-family conflicts, who were obese, and those with unhealthy 
behaviors except smoking. Among men, the prevalence of sleep complaints by these variables was 
fairly similar to that for women, but there were no differences in sleep complaints for working 
overtime, unhealthy food habits, or obesity.  
     Each of the physical working conditions, psychosocial job strain and work-family conflicts were 
associated with sleep complaints after adjusting for age only in the logistic regression analyses 
(Table 2). However, the associations and their strength varied by gender. The associations for work 
environment exposures were stronger among men than women, whereas having a heavy physical 
work load was associated more strongly with sleep complaints among women than men. Work 
including computer, mouse, and sedentary work, produced differing associations for women and 
men. While computer work was positively associated with sleep complaints among women, the 
association among men was curved, with fewer sleep complains among men in the middle two 
quartiles of extent of computer work. High job strain was equally important for sleep complaints 
among both genders. Work-family conflicts were strongly associated with sleep complaints among 
both genders, but the effect was particularly strong among women. Even weak conflicts were 
significantly associated with sleep complaints (as compared to reporting no conflicts) among 
women. Both women and men with ‘no family’ reported significantly more sleep complaints. 
     In Tables 3-4, physical working conditions, psychosocial working conditions and work-family 
conflicts were adjusted for in nested models. Model 1 showed that after mutual adjustments for the 
three physical working conditions and background factors (age, marital status, occupational class, 
and work arrangements), the associations mostly remained and were even somewhat strengthened. 
High exposure to ‘work environmental factors’ remained strongly associated with sleep complaints 
for men, whereas the association was weaker for women. The other physical working conditions, 
i.e., ‘heavy work load’ and ‘computer and mouse work/sitting’, were associated with sleep 
complaints among women. Among men, the association between working with ‘computer and 
mouse/ sitting’, and sleep complaints reduced after adjustments. 
High job strain remained equally strongly associated with sleep complaints among both 
women and men, after adjustment for the background variables (age, marital status, work 
arrangements and occupational class) (Model 2). The two separate dimensions of the ‘high job 
strain’ quadrant, i.e., high job demands and low job control, were similarly associated with sleep 
complaints (data not shown). These separate associations were, however, slightly weaker than those 
for their combination. Strong work-family conflicts remained associated with sleep complaints 
among both women and men, but the estimates were stronger for women (Model 3). 
When physical working conditions, psychosocial job strain and work-family conflicts 
(Model 4) were simultaneously adjusted for, the strength of the associations observed in the 
previous models were somewhat attenuated among both genders, but remained statistically 
significant. Adjusting finally for the four health behaviors and obesity (Model 5) had negligible 
effects on the above results.  
     The contrasting effects by gender with respect to computer work were further supported by 
control analysis suggesting an interaction between gender and computer work (p=0.046) adjusting 
for age, marital status, occupational class, and work arrangements. In relation to the other physical 
working conditions, psychosocial job strain and work-family conflicts, no statistically significant 
gender interactions were found (data not shown). The gender interaction for work-family conflicts 
was, however, suggestive (p=0.065).  
     A greater effect of work-family conflicts on sleep for women than men was confirmed by the 
greater change in R2-values between nested models (Tables 3-4). Similarly, a somewhat larger 
effect of psychosocial job strain for women than men was suggested. However, no differences were 
observed in R2-values for physical working conditions between women and men.  
     The analyses were repeated using a more severe sleep complaint outcome, i.e., any of the sleep 
complaints occurring every or almost every night (overall prevalence of 10% in these data, no data 
shown).  The results for physical working conditions, psychosocial job strain and work-family 
conflicts were practically identical among women (as compared to those in Table 3). Among men, 
most of the associations did not reach statistical significance after adjustments, primarily due to the 
smaller number of men in these surveys and therefore lack of power in the analyses.  
 
Discussion 
 
Main findings 
 
    This study simultaneously examined the associations of key physical working conditions, 
psychosocial job strain and work-family conflicts with sleep complaints among middle-aged 
employees of the City of Helsinki. In addition, the extent to which health behaviors and obesity 
modified these associations was considered. 
    The first main finding was that both physical and psychosocial working conditions were strongly 
related to sleep complaints even after mutual adjustments. Additionally, work-family conflicts had 
independent effects on sleep complaints, and were especially strongly related to women’s sleep. All 
of these associations were unaffected by age, occupational class, marital status, or work 
arrangements. However, work-family conflicts partly explained the associations between working 
conditions and sleep among both women and men. Correspondingly, the effects of work-family 
conflicts were attenuated when working conditions and psychosocial job strain were adjusted for.  
     The second main finding was that the associations of physical working conditions, psychosocial 
job strain, and conflicts between work and family with sleep complaints could not be accounted for 
by unhealthy behaviors or obesity.  
     The third main finding was that differences between women and men were observed concerning 
the strength of the associations.  Work-family conflicts, physical workload and computer work had 
a greater effect on women’s sleep, whereas environmental work exposures had a greater effect on 
men’s sleep. The effect of psychosocial job strain on sleep complaints was, however, equally strong 
among women and men.   
 
Comparison of current results with previous research  
 
     In contrast to previous evidence (1, 2), socio-economic inequalities in sleep were not observed in 
this cohort. This may be explained by the relatively homogenous study population in terms of  age 
groups (40-60) and employment within a single public sector workplace, albeit a large one in the 
capital area of Finland. 
     The finding of a lack of consistent association between shift work and sleep complaints differs 
from earlier studies (6). However, our study was based on employees of the City of Helsinki among 
whom under a quarter undertook shift work, with only 6% of women and 15% of men undertaking 
night shifts. Lack of associations have, nevertheless, also been reported among the general middle-
aged Finnish population (49). 
NB.  In the next paragraph, I felt there was too much attention to ‘computer and mouse’ work 
compared to the other results – and felt that most could be omitted.    
    Consistent associations between different physical work environmental exposures and sleep 
complaints are in line with a previous French study (4). However, the association between exposure 
to vibration and incidence of sleep complaints reduced in this previous study after adjusting for 
psychosocial factors, whereas it remained strong in our study after all adjustments, in particular 
among men. Additionally, physical work load was fairly strongly associated with sleep complaints 
among women in the present study. The contrasting results concerning work with computer and 
mouse among women and men might depend on the different occupations of women and men, or 
gender differences in the total time worked with computers or spent undertaking repetitive tasks. 
Women, who reported much computer work, were occupied mostly in health, child, and social care, 
and in teaching, whereas men, who reported computer work, were mostly occupied in teaching, and 
were office workers (data not shown).  The reasons underlying these findings need further study. 
     Although it cannot be excluded in a cross-sectional study that those who have sleep problems 
report their work as more physically strenuous and psychosocially stressful, reverse causality is 
unlikely to explain our findings. A previous prospective study examined employees who were free 
from sleep problems at baseline, and found an independent association between psychosocial work 
stress and development of sleep problems during a one year follow-up (5) with the association 
remaining strong after adjustment for confounders (such as gender, age, health status, and working 
irregular hours). Thus, these results together with ours, suggest that the psychosocial work 
environment is an important determinant of sleep complaints, and that by lessening the burden of 
work stress, sleep complaints could potentially be reduced or prevented.  
NB.  I was unsure about the discussion of gender differences in the effects of work-family conflicts 
in the next paragraph.  Table 1 shows there is no gender differences in the extent of reported work-
family conflicts.  I thought it might be useful to refer to gender differences in worries (emotional 
labour) which affect sleep, hence work-family conflicts may create greater family worries for 
women than men, and families worries may impact more on women’s than men’s sleep – see our 
article  
Arber S, Bote M, Hislop J and Meadows R (2007) ‘Family roles and women’s sleep in mid and 
later life: A quantitative approach’, Sociological Research Online,  12(5) 
http://www.socresonline.org.uk/12/5/3.html    and also there is some reference to this issue in our 
SSM article 
     Strong associations between work-family conflicts and sleep complaints also are in accordance 
with previous evidence (2, 20, 31). Our research shows that work-family conflicts are more strongly 
related to sleep among women than men. It is possible that women’s work-family conflicts are more 
severe than men’s, because of the greater demands of motherhood than fatherhood even in an 
egalitarian society such as Finland. Women are more likely to worry about their children and other 
family matters (Arber et al. in SRO, and SSM), such family worries may contribute to the stronger 
effects of work-family conflicts on women’s than men’s sleep.  Since health behaviors did not 
influence the associations between work-family conflicts and sleep among either gender, the 
mechanisms between conflicts and sleep warrant further investigation. ??I didn’t find the next 
sentence very clear.  However, job strain may ??interfere with the effects of work-family conflicts 
on sleep, promote, or exacerbate conflicts. Thus, reducing stress or helping employees cope with 
their job demands might reduce sleep problems that are related to both job strain and work-family 
conflicts. Nonetheless, if strong conflicts between work and family roles are causally and 
chronically detrimental to sleep, it is vital to also help employees balance their paid work and 
family life in order to prevent sleep complaints and subsequent ill-health. More research is needed 
on the direction of the associations between work-family conflicts and sleep, and on the antecedents 
of work-family conflicts, as well as on gender differences with respect to the strength of the 
associations. 
     Frequent contacts with friends and relatives have also been shown to be beneficial for sleep (50). 
It could be hypothesized that the current associations between working conditions, work-family 
conflicts, and sleep are affected by social relations. Social relations could act as a buffer and 
attenuate the effects of psychosocial stressors on sleep. However, control analyses adjusting for 
social networks and social support (51) did not affect the examined associations and mostly had 
weak or negligible effects on sleep complaints (data not shown).  
     Finally, particular consideration was given to the chosen statistical methods. Recent guidelines 
advocate adjusted prevalence ratios instead of odds ratios when the outcome is common (52, 53).  
Accordingly, prevalence ratios were computed using the log-binomial regression models. However, 
logistic regression models were preferred because they fitted the data better and the odds ratios 
produced were approximates of prevalence ratios except for work-family conflicts which, 
nevertheless, remained strong in the results derived using the log-binomial regression as well. 
 
Limitations and strengths 
 
     In addition to the above mentioned limitations related to causal issues and the cross-sectional 
design, some further limitations are acknowledged. First, health-related selection cannot be 
excluded (54). Thus, those with the poorest working conditions and sleep complaints might have 
exited from the work force, or might have been less likely to respond to this survey. However, the 
most robust employees might continue in their strenuous work despite adversities and adverse 
effects on their sleep. Secondly, the study is limited to employees, who are all working within the 
public sector. The associations may be different in the private sector or in a cohort representative of 
the entire working population in Finland.  
     The strengths of this study are a large sample, satisfactory response rate, and good quality data. 
Moreover, a major advantage of this study was the wide range of variables collected on key 
working conditions, including work arrangements, physical working condition, and psychosocial 
job strain, work-family conflicts, and background factors. This adds value by enabling different 
nested models to be examined in order to assess the independence of each set of associations. The 
opportunity to rule out the effects of health behaviors and obesity as potential confounders is a 
further strength of this study.  
 
Conclusions 
 
     Working conditions and work-family conflicts showed strong associations with sleep complaints 
even after adjusting for a variety of confounders among public-sector employees in Finland.  Sleep 
complaints are prevalent among middle-aged employees and need to be taken into account in health 
promotion programs at the workplace and in occupational health care. More specifically, 
modification of physical work environment exposures and psychosocial working conditions might 
reduce sleep complaints. Further efforts to help employees better cope in psychosocially strenuous 
work and balance their paid work and family life are also likely to contribute to better sleep. In 
order to reduce the burden of poor sleep among aging employees, causal associations between 
various working conditions and chronic sleep complaints need to be further examined. 
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Table 1. Distributions of study variables and prevalence (%) of sleep complains by study variables  
  Women Men Sleep complaints at least once a week 
  % % Women % p-value Men % p-value 
Socio-demographic and socio-economic variables       
40 years 21 19 16  23  
45 years 23 20 20  21  
50 years 21 22 26  19  
55 years 24 26 28  18  
60 years 11 14 29 <.0001 16 0.46 
       
Married  68 78 23  18  
Single 14 11 21  25  
Divorced/ widowed 19 11 25 0.32 27 0.02 
       
Managers, professionals 27 45 24  17  
Semi-professionals 20 20 24  19  
Routine non-manual 42 10 22  23  
Manual workers 11 25 24 0.47 23 0.30 
       
Work arrangements       
Working 1-40 hours a week 86 76 22  19  
Working over 40 hours a week (overtime) 14 24 27 0.02 21 0.39 
       
Regular day-time work 79 72 23  18  
Shift work (no night work) 12 9 27  23  
Shift work (with night work) 6 15 20  25  
Other  3 4 23 0.20 20 0.19 
       
Physical working conditions       
Environmental exposures – lowest quintile 25 25 18  11  
25<50% environmental exposures 25 26 21  19  
50<75% environmental exposures 25 26 25  20  
Highest quintile of exposures 25 23 29 <.0001 29 <.0001 
       
Physical work load – lowest quintile 25 25 18  17  
25<50% level of physical work load 25 26 21  16  
50<75% level of physical work load 25 25 22  20  
Highest quintile of physical work load 24 24 32 <.0001 25 0.06 
       
Computer work – lowest quintile 24 24 20  24  
25<50% level of computer work 25 26 18  14  
50<75% level of computer work 26 25 22  15  
Highest quintile of computer work 25 25 32 <.0001 25 0.001 
       
Psychosocial job strain       
Low job strain 25 27 13  11  
Passive work 26 29 20  19  
Active work 27 25 26  21  
High job strain 22 19 34 <.0001 30 <.0001 
 
Work-family conflicts       
No work-family conflicts 14 17 8  11  
Weak work-family conflicts 56 54 20  17  
Strong work-family conflicts 24 23 37  29  
No family 7 6 27 <.0001 26 <.0001 
       
Health behaviors and obesity       
Non-smoker 77 74 23  18  
Current smoker 23 26 24 0.42 24 0.04 
       
Moderate drinker 93 93 22  18  
Heavy drinker 7 7 33 <.0001 32 0.007 
       
Physically active 75 74 22  17  
Physically inactive 25 26 27 0.003 25 0.006 
       
Healthy food habits 78 62 22  19  
Unhealthy food habits 22 38 26 0.03 19 0.97 
       
Normal weight 86 86 22  19  
Obese (BMI 30+) 14 14 29 0.0005 24 0.13 
n (total); % sleep complaints 3920 989 23   19   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2. Sleep complaints and working conditions among women and men.  Logistic regression 
analysis (age-adjusted bivariate models) 
 
  Women (n=3920) Men (n=989) 
Socio-demographic and socio-economic 
variables OR CI 95% OR CI 95% 
40 years 1.00   1.00   
45 years 1.28 1.00 1.64 0.89 0.55 1.44 
50 years 1.79 1.41 2.28 0.76 0.47 1.24 
55 years 2.03 1.61 2.57 0.71 0.45 1.13 
60 years 2.07 1.56 2.75 0.63 0.36 1.12 
       
Married  1.00   1.00   
Single 0.92 0.73 1.16 1.48 0.92 2.39 
Divorced/ widowed 1.03 0.85 1.25 1.73 1.08 2.77 
       
Managers. professionals 1.00   1.00   
Semi-professionals 1.07 0.86 1.33 1.11 0.72 1.71 
Routine non-manual 0.89 0.74 1.07 1.34 0.78 2.28 
Manual workers 0.96 0.74 1.25 1.36 0.92 2.01 
       
Work arrangements       
Regular day-time work 1.00   1.00   
Shift work (no night work) 1.25 1.00 1.57 1.34 0.79 2.28 
Shift work (with night work) 0.86 0.61 1.20 1.43 0.93 2.19 
Other  0.99 0.63 1.56 1.04 0.47 2.33 
       
Working 1-40 hours a week 1.00   1.00   
Working over 40 hours a week 
(overtime) 1.23 1.00 1.51 1.17 0.82 1.68 
       
Physical working conditions       
Quintiles .. environmental exposures 1.00   1.00   
Low environmental exposures 1.23 0.99 1.54 1.94 1.16 3.24 
Rather high exposures 1.59 1.28 1.98 2.05 1.23 3.42 
High exposures 1.87 1.51 2.32 3.41 2.07 5.62 
       
Very low physical work load 1.00   1.00   
Low physical work load 1.23 0.98 1.53 0.93 0.58 1.49 
Rather heavy physical work load 1.30 1.04 1.62 1.18 0.75 1.87 
Heavy physical work load 2.11 1.71 2.61 1.59 1.02 2.48 
       
Very little computer work 1.00   1.00   
Little computer work 0.94 0.75 1.19 0.52 0.32 0.82 
Much computer work 1.28 1.03 1.60 0.54 0.34 0.86 
Very much computer work 1.97 1.60 2.43 1.07 0.71 1.62 
       
Psychosocial job strain       
Low job strain 1.00   1.00   
Passive work 1.72 1.35 2.19 1.83 1.13 2.97 
Active work 2.43 1.93 3.07 2.07 1.27 3.38 
High job strain 3.62 2.86 4.57 3.36 2.04 5.54 
       
Work-family conflicts       
No work-family conflicts 1.00   1.00   
Weak 2.99 2.14 4.18 1.53 0.90 2.60 
Strong 8.76 6.20 12.37 3.09 1.77 5.40 
No family 4.17 2.74 6.34 2.63 1.24 5.58 
 
Table 3. Sleep complaints, working conditions, and work-family conflicts among women (n=3920) 
 
  MODEL 1  MODEL 2 MODEL 3 MODEL 4 MODEL 5 
 OR CI 95% OR CI 95% OR CI 95% OR CI 95% OR CI 95% 
Physical working conditions              
Lowest Quintile of 
environmental 
exposures, etc. 1.00         1.00   1.00   
Low environmental 
exposures 1.19 0.95 1.50       1.06 0.84 1.34 1.07 0.85 1.36 
Rather high exposures 1.43 1.14 1.80       1.22 0.97 1.54 1.22 0.97 1.55 
High exposures 1.71 1.37 2.14       1.30 1.03 1.65 1.33 1.05 1.68 
                
Very low physical work 
load 1.00         1.00   1.00   
Low physical work load 1.22 0.97 1.54       1.20 0.94 1.52 1.21 0.95 1.53 
Rather heavy physical 
work load 1.26 0.99 1.60       1.13 0.88 1.44 1.15 0.90 1.48 
Heavy physical work 
load 2.32 1.82 2.95       1.84 1.43 2.36 1.87 1.46 2.41 
                
Very little computer 
work 1.00         1.00   1.00   
Little computer work 1.07 0.83 1.37       0.98 0.76 1.27 0.98 0.76 1.27 
Much computer work 1.26 0.99 1.62       1.14 0.89 1.47 1.13 0.87 1.45 
Very much computer 
work 2.09 1.64 2.65       1.50 1.16 1.93 1.49 1.15 1.91 
                
Psychosocial job strain               
Low job strain    1.00            
Passive work    1.85 1.44 2.38    1.64 1.27 2.13 1.65 1.27 2.14 
Active work    2.30 1.82 2.92    1.54 1.20 1.98 1.56 1.21 2.00 
High job strain    3.77 2.96 4.79    2.30 1.78 2.97 2.28 1.76 2.96 
                
Work-family conflicts                
No work-family conflicts      1.00         
Weak       3.06 2.18 4.30 2.38 1.68 3.36 2.39 1.69 3.37 
Strong       9.24 6.49 13.1 6.03 4.18 8.69 5.97 4.13 8.62 
No family       4.00 2.58 6.22 2.99 1.91 4.69 2.99 1.91 4.70 
                
 Model Fit Statistics                
Max-rescaled R-Square 0.081     0.075     0.120     0.161     0.172     
 
MODEL 1. Age, marital status, occupational class, work arrangements, and physical working conditions adjusted for 
MODEL 2. Age, marital status, occupational class, work arrangements, and psychosocial working conditions adjusted 
for 
MODEL 3. Age, marital status, occupational class, work arrangements, and work-family conflicts adjusted for 
MODEL 4.  Age, marital status, occupational class, work arrangements, physical working conditions, psychosocial job 
strain and work-family conflicts adjusted for 
MODEL 5. Age, marital status, occupational class, work arrangements, working conditions, work-family conflicts, 
health behaviors (smoking, alcohol consumption, physical inactivity, unhealthy food habits), and obesity adjusted for 
 
NB.  To get fewer columns, as requested by ‘Sleep’,  you could express the CI 95% as  
1.10-3.18,   instead of as   1.10    3.18                 - which would be read as one rather than 2 columns.  
 
NB.  A lot of the 1.00   are slightly out of line in the above table.  
 
 
 
 
 
 
Table 4. Sleep complaints, working conditions, and work-family conflicts among men (n=989) 
 
  MODEL 1  MODEL 2 MODEL 3 MODEL 4 MODEL 5 
 OR CI 95% OR CI 95% OR CI 95% OR CI 95% OR CI 95% 
Physical working conditions               
Very low environmental 
exposures 1.00         1.00   1.00   
Low environmental 
exposures 1.87 1.10 3.18       1.88 1.09 3.22 1.85 1.07 3.20 
Rather high exposures 2.01 1.17 3.44       1.90 1.10 3.29 1.83 1.05 3.20 
High exposures 3.60 2.00 6.45       2.90 1.59 5.27 2.78 1.51 5.11 
                
Very low physical work 
load 1.00         1.00   1.00   
Low physical work load 0.99 0.61 1.62       0.90 0.55 1.48 0.89 0.54 1.47 
Rather heavy physical 
work load 1.03 0.63 1.69       0.92 0.56 1.51 0.92 0.56 1.52 
Heavy physical work 
load 1.18 0.72 1.95       1.01 0.61 1.69 1.02 0.61 1.71 
                
Very little computer 
work 1.00         1.00   1.00   
Little computer work 0.69 0.41 1.17       0.63 0.37 1.09 0.64 0.37 1.11 
Much computer work 0.59 0.35 1.00       0.54 0.31 0.93 0.54 0.31 0.93 
Very much computer 
work 1.22 0.72 2.05       0.98 0.57 1.68 0.98 0.57 1.70 
                
Psychosocial job strain                
Low job strain    1.00            
Passive work    1.62 0.97 2.71    1.34 0.79 2.28 1.33 0.78 2.26 
Active work    2.11 1.28 3.48    1.49 0.87 2.55 1.48 0.86 2.55 
High job strain    3.15 1.88 5.28    2.04 1.18 3.54 2.01 1.15 3.50 
                
Work-family conflicts                
No work-family conflicts       1.00         
Weak       1.89 1.08 3.32 1.54 0.86 2.75 1.53 0.85 2.75 
Strong       4.12 2.23 7.59 2.82 1.46 5.43 2.72 1.40 5.29 
No family       1.73 0.76 3.90 1.40 0.61 3.21 1.35 0.58 3.14 
                
 Model Fit Statistics                
Max-rescaled R-Square 0.082     0.057     0.065     0.120     0.138     
 
MODEL 1. Age, marital status, occupational class, work arrangements, and physical working conditions adjusted for 
MODEL 2. Age, marital status, occupational class, work arrangements, and psychosocial working conditions adjusted 
for 
MODEL 3. Age, marital status, occupational class, work arrangements, and work-family conflicts adjusted for 
MODEL 4.  Age, marital status, occupational class, work arrangements, working conditions, and work-family conflicts 
adjusted for 
MODEL 5. Age, marital status, occupational class, work arrangements, working conditions, work-family conflicts, 
health behaviors, and obesity adjusted for   - changes as suggested for Table 3.  
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